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Abstract 
Introduction: Brucellar spondylodiscitis is a frequent and serious complication of brucellosis. The aim of this study is to describe the brucellosis 
patients with spondylodiscitis and the predictive factors related to spondylodiscitis in brucellosis. 
Methodology: Laboratory-confirmed brucellosis patients from a low- to medium-endemic region were enrolled in the study and distributed 
into two groups. Group I consisted of patients with spondylodiscitis and Group II patients had no complications. Both groups were compared 
for predictive factors of spondylodiscitis.  
Results: A total of 219 patients with active brucellosis were included in the study. We determined at least one complication in 91 (41.6%) 
patients. The most frequent complication was spondylodiscitis [n = 59 patients (26.9 %)]. In univariate analysis, age, time from symptom onset 
to diagnosis, presence of low back pain, increased levels of erythrocyte sedimentation rate, and alkaline phosphatases were the most significant 
predictive factors for spondylodiscitis among brucellosis cases. Presence of headache and thrombocytopenia were less frequent in patients with 
spondylodiscitis when compared to patients without complications (p = 0.024, p = 0.006 respectively). In multivariate analysis, old age (odds 
ratio [OR] 1,063; 95% confidence interval [CI] 1.026-1.101; p < 0.001), prolonged time between symptoms onset before diagnosis (OR 1.008; 
95% CI 1.001-1.016; p = 0.031), and presence of low back pain (OR 12.886; 95% CI 3.978-41.739; p < 0.001) were indepedently associated 
with an increased risk of spondylodiscitis.  
Conclusions: Spondylodiscitis is the most frequent complication of systemic brucellosis. Patients with low back pain, older age, and longer 
duration of symptoms should be considered as candidates of potential spondylodiscitis in brucellosis. 
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Introduction 
Brucellosis remains one of the most common 
zoonotic diseases worldwide, although it occurs mainly 
in the Mediterranean area, the Middle East, parts of 
Central and South America, and possibly sub-Saharan 
Africa [1]. In Turkey, brucellosis is an important public 
health problem, and it is still an endemic disease. 
Limited veterinary support services and husbandry 
practices favor the spread of infection [2]. Moreover, in 
recent years there has also been uncontrolled migration 
from surrounding countries such as Syria, Iran, Iraq 
where brucellosis is endemic [2-4]. More than 3.5 
million Syrian refugees immigrated to Turkey in the last 
7 years and this also brought about a huge amount of 
uncontrolled movement and smuggling of animals 
across borders. Uncontrolled animal movements can 
contribute to the spread and persistence of zoonotic 
diseases in a regional context [2-5].  
According to reports of the Turkish Ministry of 
Health, the incidence rate of brucellosis cases was 5.30-
16.73/100 000, annually, between 2006 and 2016 [6]. 
Although brucellosis is an infection with minimal 
mortality, it can lead to several organ-based 
complications, such as osteoarticular involvement, 
endocarditis, neurobrucellosis, epididymoorchitis, and 
liver involvement [7]. Osteoarticular complications 
such as peripheral arthritis, spondylodiscitis, 
sacroiliitis, osteomyelitis, tenosynovitis, and bursitis 
are the most common complications [8]. Among 
osteoarticular complications, spondylodiscitis is a 
frequent and serious complication of brucellosis. 
Antibiotic treatment is mostly successful in early stages 
with no or minor neurological deficits; however, 
diagnosis may be delayed, due to the insidious onset of 
symptoms, development of abscess formation in the 
adjacent tissues, and disabiling neurological deficits [9-
11]. Thus, early diagnosis is important. In this study, the 
aim was to describe the clinical features and laboratory 
findings among brucellosis patients with 
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spondylodiscitis, and to determine predictive factors for 
the development of spondylodiscitis in brucellosis. 
 
Methodology 
This prospective, observational study was 
conducted between January 2007 and December 2016 
in Pamukkale University Hospital in Denizli, Turkey, a 
tertiary-care teaching hospital that provides health care 
service for approximately 1-1.2 million people. During 
the study period, demographic data, medical history 
(including epidemiologic risk factors and transmission 
routes), physical examination, laboratory results, 
complications, and treatment were recorded on 
individual, structured patient forms. The diagnosis of 
brucellosis was made according to clinical features and 
laboratory evidence that include: positive Brucella 
Wright agglutination test with ≥ 1/160 titers, positive 
Brucella Coombs test with a titer of ≥ 1/320, and/or the 
isolation of the Brucella species from blood or other 
body fluids or tissue samples [12].  
The patient's clinical presentation was categorized 
into one of three phases based on the duration of 
patients’s symptoms: acute (0–2 months), subacute (2–
12 months), and chronic (> 12 months) [13].  
In the case brucella symptoms reappearing, a 
relapse was considered by a positive blood culture test 
or by increased titers of previous serological tests after 
cessation of the treatment.  
In the case of infection symptoms or physical signs 
at a particular anatomic site, complications were 
diagnosed by performing the following: radiologic 
examinations, such as plain X-ray, ultrasound (USG), 
computerized tomography (CT), magnetic resonance 
imaging (MRI), echocardiography, and microbiological 
tests such as isolation of Brucella spp. from body fluids. 
Diagnosis of spondylodiscitis was made according to 
the clinical findings and characteristic changes on MRI 
or CT scans [14]. 
The patients were grouped into Group I if they had 
spondylodiscitis and Group II if they had no 
complications. In order to determine the predictive 
factors for spondylodiscitis among brucellosis cases, 
we compared factors such as age, time from symptom 
onset to diagnosis, number of relapses, accompanying 
diseases, clinical symptoms, and physical and 
laboratory findings between groups.  
Statistical analysis was performed by SPSS for 
Windows 23.0 (SPSS, Chicago, IL, USA). Mean and 
standard deviations are given in cases of normal 
distribution; otherwise, the data was presented as 
median (range). Student t-test was used for parametric 
data; the Mann-Whitney U-test was used for 
nonparametric data for group comparisons; and Pearson 
chi-square or Fisher exact tests were used for 
categorical data analysis. Differences were considered 
statistically signiﬁcant when the p value was < 0.05. 
Backward stepwise multiple logistic regression was 
performed to identify the independent predictive factors 
associated with an increased risk of spondylodiscitis. 
 
Results 
A total of 219 patients with active brucellosis were 
included in the study, and their annual distribution 
during the study period is shown in Figure 1. There was 
a remarkable number of brucellosis cases between 2007 
and 2009. During the following years between 2010 and 
2016 there was a stable trend of cases. Of the patients, 
113 (51.6%) were male; the mean age was 48.5 ±15.9 
(range: 16–78) years. Of the cases, 110 (50.2%) were 
dealing with livestock, and 36 (30.3%) of them had an 
abortus history of their animals. 137 (62.6%) patients 
had a history of consuming raw or unpasteurized milk 
and other dairy products, and 3 (1.4%) had laboratory 
contact. In 25 patients (11.4%), brucellosis was recently 
reported in family members. In 158 (72.1%) cases, the 
disease course was acute; in 47 (21.5%) cases, 
subacute; and in 14 (6.4%), chronic. Twenty four (11%) 
of the patients were considered to have relapsed. The 
most common presenting symptoms were weakness 
(73.1%), low back pain (58.9%), fever (68.4%), and 
night sweating (57.1%) (Table 1). Of the 120 patients 
from whom blood samples for culture were obtained at 
admission, Brucella spp. was isolated from the blood 
cultures in 59 (49.2%) patients. Typing was possible for 
only 17 isolates, yielding 14 for Brucella melitensis and 
3 for Brucella suis. 
Of the 219 patients, 91 (41.6%) had complications, 
while 128 patients were without complications. The 
most frequent complication was spondylodiscitis, 
which was present in 59 (26.9%) patients (Table 1). 
Lumbar involvement was seen in 41/59 (69.5%) 
Figure 1. Annual distribution of brucellosis from 2007 to 2016. 
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patients; the L3-L4 segment was the most frequently 
involved level, with a rate of 15/59 (25.4%) patients. 
More than one level was affected in 15/59 (25.4%) 
patients. In 25 (42.4%) spondylodiscitis patients, 
abscess was present, and paravertebral involvement 
was the most frequent site (28.8%) (Table 2). Slight 
paraparesis developed in only one patient. Forty-one 
(69.5%) patients with spondylodiscitis were treated 
with triple combination therapy, and the others received 
dual combination therapy. In triple combinations, 25 
(42.4%) patients received rifampicin, doxycycline, and 
trimethoprim sulfamethoxazole, while 16 (27.1%) 
received rifampicin, doxycycline, and aminoglycoside 
(streptomycin or gentamicin). In dual combinations, 17 
(28.8%) patients received rifampicin plus doxycycline, 
the remaining one (1.7%) patient received doxycycline 
plus streptomycin. Median duration of antibiotic 
therapy was 6 (range: 4-9) months. In seven patients, 
abscess drainage was necessary; in another, total 
laminectomy and posterior instrumentation were 
required. 
Old age, prolonged time between symptom onset 
and diagnosis, presence of low back pain, increased 
erythrocyte sedimentation rate (ESR), and alkaline 
phosphatase (ALP) were significant predictive factors 
of spondylodiscitis among brucellosis cases in 
univariate analysis (p < 0.05). Presence of headache and 
thrombocytopenia were less frequent in patients with 
spondylodiscitis when compared to patients without 
complications (p = 0.024 and p = 0.006, respectively) 
(Table 3).  
In multivariate analysis, old age (odds ratio [OR] 
1.063; 95% confidence interval [CI] 1.026-1.101; p < 
0.001), prolonged time between symptom onset and 
diagnosis (OR 1.008; 95% CI 1.001-1.016; p = 0.031), 
and presence of low back pain (OR 12.886; 95% CI 
3.978-41.739; p < 0.001) were indepedently associated 
with an increased risk of spondylodiscitis (Table 4). 
 
Discussion 
Brucellosis remains a public health problem 
worldwide, as well as in Turkey. The incidence of the 
disease is variable in different regions of the country. 
Denizli, where the study was conducted, is a low- to 
medium-endemic area; during the first three years 
(2007-2009) of the study, patient enrollment was 
higher. This difference of enrollment between the first 
three years and the following seven years parallels the 
annual incidence rates reported by the Turkish Ministry 
of Health for Brucella cases [6,15].  
  
Table 1. Symptoms, signs, laboratory findings and 
complications of patients with brucellosis. 
Features Patients, n (%) 
Symptoms  
Fever 129 (58.9) 
Chills 104 (47.5) 
Night sweating 125 (57.1) 
Weakness 160 (73.1) 
Anorexia 86 (39.3) 
Arthralgia 108 (49.3) 
Low back pain 129 (58.9) 
Upper back pain 38 (17.4) 
Headache 49 (22.4) 
Hip pain 46 (21) 
Abdominal pain 26 (11.9) 
Weight loss 38 (17.4) 
Nausea / vomiting 28 (12.8) 
Scrotal pain, swelling * 6 (5.3) 
Physical findings  
Body temperature ≥ 37.5°C 89 (40.6) 
Hepatomegaly 16 (7.3) 
Splenomegaly 15 (6.8) 
Lymphadenopathy 4 (1.8) 
Epididymo-orchitis * 6 (5.3) 
Rash 3 (1.4) 
Laboratory findings  
Leukopenia (Leukocyte 
count < 4000/mm3) 
11 (5) 
Leukocytosis (Leukocyte 
count > 11000/mm3) 
11 (5) 
Anemia (female ≤ 12 g/dL 
and male ≤ 13.5 g/dL) 
118 (53.9) 
Thrombocytopenia (Platelet 
< 150 000/mm3) 
18 (8.2) 




transaminase > 40 U/L 
47 (21.5) 




Spondylodiscitis 59 (26.9) 




Sacroiliitis 9 (4.1) 
Neurobrucellosis 12 (5.5) 
Urogenital system 8 (7.1) 
Epididymo-orchitis 6 
Prostatitis 2 
Cutaneous 3 (1.4) 
Bursitis 2 (0.9) 
Endocarditis 1 (0.5) 
Lung involvement 1 (0.5) 
*: Percentage calculated based on number of male patients. 
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In our study, Brucella spp. was isolated in nearly 
half of the blood cultures, although species typing was 
possible for only 17 isolates (yielding 14 for Brucella 
melitensis and 3 for Brucella suis). Since pig farming is 
not common in Turkey, no cases of B. suis were seen 
until the first human infection that we recently reported 
[16]. The patient who had neurobrucellosis is also one 
of the cases of this study. Of the remaining two cases, 
one had spondylodiscitis (T10-11 segment 
involvement), and the other one had no complications. 
As mentioned above (see Introduction), brucellosis 
can cause significant complications [7]. In the present 
study, of the 219 patients with brucellosis, 
complications were present in 91 (41.6%) patients; the 
most frequent complication was spondylodiscitis, 
present in 59 (26.9%) patients. In previous reports, the 
spondylodiscitis rate in brucellosis was 11.9-39% [17-
20]. Aktug-Demir N et al. [21] reported a 
spondylodiscitis rate of 23.7%, which is similar to our 
data. However, different from our results, in another 
study from Turkey reported a very low spondylodiscitis 
rate as 5.6% [22].  
Distribution of osteoarticular involvements can be 
very diverse, and some studies reported sacroiliitis as 
the most common complication [23-25], whereas others 
reported spondylodiscitis as the most common [18,26]. 
In our study, we found that the frequency of sacroiliitis 
was very low (4.1%). The differences in distribution of 
osteoarticular complications among studies may be due 
to age differences among study groups. Sacroiliitis is 
frequent in younger patients, while spondylodiscitis is 
more common in older patients, such as those in our 
study group [27]. In addition, our hospital is a regional 
reference center that serves more complicated patients, 
and this may be another possible reason for the high 
prevalence of spondylodiscitis.  
In brucellosis, the spinal column can be affected at 
any level, whereas lumbar spine is the most common 
site, particularly the L4-L5 segment [28]. Our results 
showed that lumbar involvement was the most frequent 
site (69.5%) for spondylodiscitis, and one-quarter of 
spondylodiscitis cases involved the L3-L4 segment. In 
previous studies, lumbar involvement was reported as 
60-78% in patients with brucellar spondylodiscitis 
[20,29,30]. One of these studies, the most common site 
was the L4–L5 segment; the level was not specified in 
the two other studies.  
In our series, abscess formation in and around the 
infected area was also frequent (42.4%); the 
paravertebral site was especially common (28.8% of 
cases with spondylodiscitis). Similarly, a recent study 
reported an abscess formation rate of 39.5% and 
paravertebral involvement rate of 21.4% [31]. In 
another study, abscess formation and paravertebral 
involvement were very high, at rates of 81% and 58.3%, 
respectively [29]. Kouba M et al. [20] found an even 
higher rate of paravertebral abscess at 65.6% of 
brucellar spondylodiscitis cases. Kaptan F et al. [19] 
reported that abscess was found in 61.3% of patients 
with brucellar spondylodiscitis and emphasized the 
higher sensitivity of MRI to detect abscess. 
Although some studies revealed that sex might be 
important in spondylodiscitis, our results showed that it 
was not a significant factor [19,21]. 
  
Table 2. Characteristics of spondylodiscitis among 59 patients. 
Vertebral involvement Patients, n (%) 
Lumbar 27 (45.8) 
Thoracic 12 (20.3) 
Thoracolumbar 9 (15.2) 
Cervical 5 (8.5) 
Sacral 1 (1.7) 
Lumbosacral 5 (8.5) 
Localization of abscess 25 (42.4) 
Paravertebral 14 (23.7) 
Epidural 7 (11.9) 
Psoas 1 (1.7) 
Epidural + paravertebral 2 (3.4) 
Paravertebral + psoas 1 (1.7) 
Multiple (> 2 vertebrae) involvement 15 (25.4) 
Procedure 7 (11.9) 
Abscess drainage 5 (8.5) 
Abscess drainage and laminectomy 1 (1.7) 
Abscess drainage and posterior instrumentation 1 (1.7) 
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N = 59 (%) 
Group II 
No complications 
N = 128 (%) 
P value 
Age, year, median (IQR) 57 (48-70) 45 (32.25-56) < 0.001 
Male sex, n = 92 (%) 26 (44.1) 66 (51.6) 0.341 
Median (IQR) time symptoms onset to diagnosis, day 45 (30-90) 30 (15-47.5) < 0.001 
Relapse, n = 24 (%) 8 (13.6) 13 (10.2) 0.493 
Accompanying diseases    
Diabetes mellitus 7 (11.9) 9 (7.1) 0.279 
Renal insufficiency 2 (1.6) 0 1 
Connective tissue diseases 1 (1.7) 5 (4) 0.411 
Coroner artery diseases 2 (3.4) 4 (3.1) 1 
COLD 3 (5.2) 4 (3.1) 0.680 
Symptoms    
Fever 32 (54.2) 73 (57.0) 0.720 
Chills 28 (47.5) 59 (46.1) 0.862 
Weakness 45 (76.3) 92 (71.9) 0.528 
Arthralgia 35 (59.3) 58 (45.3) 0.075 
Night sweating 35 (59.3) 73 (57) 0.768 
Anorexia 28 (47.5) 42 (32.8) 0.054 
Low back pain 52 (88.1) 59 (46.1) < 0.001 
Upper back pain 15 (25.4) 19 (15.2) 0.095 
Headache 6 (10.2) 31 (24.4) 0.024 
Hip pain 12 (20.3) 25 (19.5) 0.897 
Abdominal pain 7 (11.9) 14 (10.9) 0.852 
Nausea / vomiting 7 (11.9) 14 (10.9) 0.852 
Weight loss 9 (15.3) 20 (15.9) 0.914 
Physical examination    
Body temperature ≥ 37.5°C 20 (33.9) 49 (38.3) 0.564 
Lymphadenopathy 0 (0) 4 (3.1) 0.310 
Hepatomegaly 5 (8.5) 6 (4.7) 0.313 
Splenomegaly 2 (3.4) 10 (7.8) 0.345 
Laboratory findings    
Leukopenia (leukocyte count < 4000/mm3) 1 (1.7) 9 (7) 0.174 
Leukocytosis (leukocyte count > 11000/mm3) 4 (6.8) 5 (3.9) 0.567 
Anemia (female ≤ 12 g/dL and male ≤ 13.5 g/dL) 32 (54.2) 69 (53.9) 0.966 
Thrombocytopenia (platelet < 150 000/mm3) 0 (0) 14 (10.9) 0.006 
Thrombocytosis (platelet > 450 000/mm3) 6 (10.2) 8 (6.3) 0.344 
Elevated alanine transaminase > 40 U/L 10 (16.9) 31 (24.2) 0.264 
Blood culture positivity, 93 patients 13 (40.6) 34 (55.7) 0.166 
C-reactive protein, mg/dL 3.88 (4.07) 3.18 (4.51) 0.307 
Sedimentation, median (IQR) 46 (27-79) 29 (16-50) < 0.001 
Alkaline phosphatases, IU/L, median (IQR) 110 (84-140) 91 (68.25-116) 0.003 
Therapy duration, months, mean (SD) 6 (4-9) 1.5 (1.5-2) < 0.001 






Table 4. Multivariate analysis for the predictive factors of spondylodiscitis among brucellosis cases. 
Predictive factors OR 95% CI P value 
Age, year, median (IQR) 1.064 1.028-1.102 < 0.001 
Median (IQR) time symptoms onset to diagnosis, day 1.008 1.001-1.016 0.031 
Low back pain 12.886 3.978-41.739 < 0.001 
IQR: Interquartile Range; OR: Odd Ratio; CI: Confidence Interval. 
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The presence of low back pain, older age, and 
prolonged time between symptom onset and diagnosis 
were significant independent predictive factors for 
spondylodiscitis development in our series. Our results 
revealed that there is an approximately 13-fold 
increased risk of spondylodiscitis in brucellosis cases 
with low back pain. Similarly, previous studies showed 
that ‘back or neck pain’ was the most frequent symptom 
[20,32]. 
Older age is another important predictive factor of 
spondylodiscitis in brucellosis patients, and our results 
revealed that patients with spondylodiscitis were more 
likely to be older, with median age as 57 [13,32]. 
Similarly, previous studies reported that [21,33] 
spondylodiscitis was most frequent in older patients.  
The prolonged time between the onset of symptoms 
and the appearance of radiological changes may prevent 
early diagnosis, thus increasing the risk for 
spondylodiscitis [20]. In our study, even a minor delay 
(45 days vs. 30 days) in diagnosis was an important 
predictive factor of spondylodiscitis in brucellosis 
patients. Although previous studies reported longer 
delays in diagnosis, even minor delays can be 
significant in the development of complications 
[13,20,28,32]. Therefore, in older patients and in 
patients who have back pain, earlier diagnosis and 
treatment of brucellosis may prevent complications like 
spondylodiscitis. 
Our results showed that ESR and ALP were 
significant predictive factors of spondylodiscitis among 
brucellosis cases in the univariate analysis, which may 
be related to bone infection. Additionally, our 
multivariate analysis did not prove that these 
parameters are independent predictive factors. Aktug-
Demir N et al. [21] reported that ESR was 
independently associated with brucellar 
spondylodiscitis. Bosilkovski et al. [33] showed that 
significantly-higher ESR was associated with 
osteoarticular brucellosis in univariate analysis. 
Another study found that a total of 78.6% of patients 
with infective spondylodiscitis had elevated ESR, and 
55.6% had elevated levels of ALP [11].  
Headache and thrombocytopenia were more 
frequent in patients without complications in the 
univariate analysis (p = 0.024, p = 0.006, respectively). 
As acute symptoms and discovery of infection, frequent 
complaint of headache and thrombocytopenia can be 
expected in patients without complications.  
The optimal duration of spondylodiscitis treatment 
is not clear; however at least 3-6 months of treatment is 
recommended [13,20]. Mean treatment duration was six 
months among our patients. In 25 (42.4%) patients 
whose spondylodiscitis was complicated with either 
epidural, paravertebral, or psoas abscess, surgical 
drainage was performed as necessary.  
We could not perform blood sampling and Brucella 
species typing with all of our patients, which is a 
limitation of this study. As a result, we could not 
determine the relationship between Brucella species 
and spondylodiscitis development. 
 
Conclusion 
Even though the incidence of brucellosis is 
decreasing with time, serious complications that impact 
treatment and morbidity are still challenging. 
Spondylodiscitis is the most frequent complication of 
systemic brucellosis, especially in older patients. In 
patients with a significant delay between symptom 
onset and diagnosis, the presence of complications 
should be kept in mind at the time of diagnosis. Low 
back pain and older age are the most significant 
predictive factors of spondylodiscitis. Earlier 
consideration of spondylodiscitis in this patient 




1. Pappas G, Papadimitriou P, Akritidis N, Christou L, Tsianos 
EV (2006) The new global map of human brucellosis. Lancet 
Infect Dis 6: 91-99.  
2. Yumuk Z, O'Callaghan D (2012). Brucellosis in Turkey - an 
overview. Int J Infect Dis 16: e228-235.  
3. Alhamada AG, Habib I, Barnes A, Robertson I (2017) Risk 
factors associated with Brucella seropositivity in sheep and 
goats in Duhok province, Iraq. Vet Sci 4: e65. 
4. Golshani M, Buozari S (2017) A review of Brucellosis in Iran: 
Epidemiology, Risk Factors, Diagnosis, Control, and 
Prevention. Iran Biomed J 21(6):349-59. 
5. Republic of Turkey Ministry of Interior, Directorate General of 
Migration Management (2018) . Distribution of Syrian 
refugees in the scope of temporary protection by year. Republic 
of Turkey Ministry of Interior, Ankara, Turkey. Available: 
http://www.goc.gov.tr/icerik6/temporary-
protection_915_1024_4748_icerik. Accessed 06 June 2018. 
6. Zoonotic and Vectory Diseases Department (2018) Brucellosis 
Statistical Data. Republic of Turkey Ministry of Health 
Directorate General of Public Health, Ministry of Health, 
Ankara, Turkey. Available: 
http://www.thsk.gov.tr/component/k2/353-istatiksel-
veriler/zoonotik-ve-vektorel-hastaliklar-daire-baskanligi-
istatiksel-verileri.html. Accessed 13 March 2018. [Article in 
Turkish] 
7. Jia B, Zhang F, Lu Y, Zhang W, Li J, Zhang Y, Ding J (2017) 
The clinical features of 590 patients with brucellosis in 
Xinjiang, China with the emphasis on the treatment of 
complications. PLoS Negl Trop Dis 11: e0005577. 
8. Franco MP, Mulder M, Gilman RH, Smits HL (2007) Human 
brucellosis. Lancet Infect Dis 7: 775-786. 
Sayin Kutlu et al. – Brucellar spondylodiscitis      J Infect Dev Ctries 2018; 12(7):550-556. 
556 
9. Lener S, Hartmann S, Barbagallo GMV, Certo F, Thomé C, 
Tschugg A (2018) Management of spinal infection: a review of 
the literature. Acta Neurochir (Wien) 160: 487-496. 
10. Aydın G, Tosun A, Keleş I, Ayaşlıoğlu E, Tosun O, Orkun S 
(2006) Brucellar spondylodisciticis: a case report. Int J Clin 
Pract 60: 1502-1505.  
11. Lu YA, Hsu HH, Kao HK, Lee CH, Lee SY, Chen GH, Hung 
CC, Tian YC (2017) Infective spondylodiscitis in patients on 
maintenance hemodialysis: a case series. Ren Fail 39: 179-186. 
12. Bosilkovski M, Zezoski M, Siskova D, Miskova S, Kotevska 
V, Labacevski N (2016) Clinical characteristics of human 
brucellosis in patients with various monoarticular 
involvements. Clin Rheumatol 35: 2579-2584. 
13. Ulu-Kilic A, Sayar MS, Tütüncü E, Sezen F, Sencan I (2013) 
Complicated brucellar spondylodiscitis: experience from an 
endemic area. Rheumatol Int 33: 2909-2912.  
14. Alp E, Doganay M. Current therapeutic strategy in spinal 
brucellosis (2008) Int J Infect Dis 12: 573-577.  
15. Kutlu M, Ergonul O, Sayin-Kutlu S, Guven T, Ustun C, Alp-
Cavus S, Ozturk SB, Acicbe O, Akalin S, Tekin R, Tekin-
Koruk S, Demiroglu YZ, Keskiner R, Gönen I, Sapmaz-
Karabag S, Bosnak V, Kazak E (2014) Risk factors for 
occupational brucellosis among veterinary personnel in 
Turkey. Prev Vet Med 117: 52-58.  
16. Kutlu M, Cevahir N, Erdenliğ-Gürbilek S, Akalın Ş, Uçar M, 
Sayın-Kutlu S (2016) The first report of Brucella suis biovar 1 
isolation in human in Turkey. J Infect Public Health 9: 675-
678.  
17. Ebrahimpour S, Bayani M, Moulana Z, Hasanjani Roushan 
MR (2017) Skeletal complications of brucellosis: A study of 
464 cases in Babol, Iran. Caspian J Intern Med 8: 44-48.  
18. Kazak E, Akalın H, Yılmaz E, Heper Y, Mıstık R, Sınırtaş M, 
Özakın C, Göral G, Helvacı S (2016) Brucellosis: a 
retrospective evaluation of 164 cases. Singapore Med J 57: 
624-629.  
19. Kaptan F, Gulduren HM, Sarsilmaz A, Sucu HK, Ural S, 
Vardar I, Coskun NA (2013) Brucellar spondylodiscitis: 
comparison of patients with and without abscesses. Rheumatol 
Int 33: 985-992. 
20. Koubaa M, Maaloul I, Marrakchi C, Lahiani D, Hammami B, 
Mnif Z, Ben Mahfoudh K, Hammami A, Ben Jemaa M (2014) 
Spinal brucellosis in South of Tunisia: review of 32 cases. 
Spine J 14: 1538-1544.  
21. Aktug-Demir N, Kolgelier S, Ozcimen S, Sumer S, Demir LS, 
Inkaya AC (2014) Diagnostic clues for spondylitis in acute 
brucellosis. Saudi Med J 35: 816-820. 
22. Köse Ş, Serin Senger S, Akkoçlu G, Kuzucu L, Ulu Y, Ersan 
G, Oğuz F (2014) Clinical manifestations, complications, and 
treatment of brucellosis: evaluation of 72 cases. Turk J Med Sci 
44: 220-223. 
23. Turan H, Serefhanoglu K, Karadeli E, Togan T, Arslan H 
(2011) Osteoarticular involvement among 202 brucellosis 
cases identified in Central Anatolia Region of Turkey. Intern 
Med 50: 421-428. 
24. Gotuzzo E, Alarcon GS, Bocanegra TS, Carrillo C, Guerra JC, 
Rolando I, Espinoza LR (1982) Articular involvement in 
human brucellosis: a retrospective analysis of 304 cases. Semin 
Arthritis Rheum 12: 245–255. 
25. Buzgan T, Karahocagil MK, Irmak H, Baran AI, Karsen H, 
Evirgen O, Akdeniz H (2010) Clinical manifestations and 
complications in 1028 cases of brucellosis: a retrospective 
evaluation and review of the literature. Int J Infect Dis 14: 
e469-78.  
26. Demiroğlu YZ, Turunç T, Alişkan H, Colakoğlu S, Arslan H 
(2007) Brucellosis: retrospective evaluation of the clinical, 
laboratory and epidemiological features of 151 cases. 
Mikrobiyol Bul 41: 517-27 [Article in Turkish]. 
27. Ulu-Kilic A, Metan G, Alp E (2013) Clinical presentations and 
diagnosis of brucellosis. Recent Pat Antiinfect Drug Discov 8: 
34-41. 
28. Ulu-Kilic A, Karakas A, Erdem H Turker T, Inal AS, Ak O, 
Turan H, Kazak E, Inan A, Duygu F, Demiraslan H, Kader C, 
Sener A, Dayan S, Deveci O, Tekin R,Saltoglu N, Aydın M, 
Horasan ES, Gul HC, Ceylan B, Kadanalı A, Karabay O, 
Karagoz G, Kayabas U, Turhan V, Engin D, Gulsun S, Elaldı 
N, Alabay S (2014) Update on treatment options for spinal 
brucellosis. Clin Microbiol Infect 20: 75-82. 
29. Eren Gök S, Kaptanoğlu E, Celikbaş A, Ergönül O, Baykam N, 
Eroğlu M, Dokuzoğuz B (2014) Vertebral osteomyelitis: 
clinical features and diagnosis. Clin Microbiol Infect 20: 1055-
1060. 
30. Mete B, Kurt C, Yilmaz MH, Ertan G, Ozaras R, Mert A, 
Tabak F, Ozturk R (2012) Vertebral osteomyelitis: eight years' 
experience of 100 cases. Rheumatol Int 32: 3591-3597. 
31. Erdem H, Elaldi N, Batirel A, Aliyu S, Sengoz G, Pehlivanoglu 
F, Ramosaco E, Gulsun S, Tekin R, Mete B, Balkan II, Sevgi 
DY, Giannitsioti E, Fragou A, Kaya S, Cetin B, Oktenoglu T, 
DoganCelik A, Karaca B, Horasan ES, Ulug M, Inan A, Kaya 
S, Arslanalp E, Ates-Guler S, Willke A, Senol S, Inan D, Guclu 
E, Tuncer-Ertem G, Meric-Koc M, Tasbakan M, Senbayrak S, 
Cicek-Senturk G, Sırmatel F, Ocal G, Kocagoz S, Kusoglu H, 
Guven T, Baran AI, Dede B, Yilmaz-Karadag F, Kose S, 
Yilmaz H, Aslan G, ALGallad DA, Cesur S, El-Sokkary R, 
Bekiroğlu N, Vahaboglu H (2015) Comparison of brucellar and 
tuberculous spondylodiscitis patients: results of the multicenter 
"Backbone-1 Study". Spine J 15: 2509-2517. 
32. Turunc T, Demiroglu YZ, Uncu H, Colakoglu S, Arslan H 
(2007) A comparative analysis of tuberculous, brucellar and 
pyogenic spontaneous spondylodiscitis patients. J Infect 55: 
158-163. 
33. Bosilkovski M, Krteva L, Caparoska S, Dimzova M (2004) 
Osteoarticular involvement in brucellosis: study of 196 cases 
in the Republic of Macedonia. Croat Med J 45: 727-733. 
 
Corresponding author 
Selda Sayin Kutlu 
Department of Infectious Diseases and Clinical Microbiology 
Pamukkale University Faculty of Medicine, University Street, No: 
11, Kinikli 
20070, Denizli, Turkey 
Phone: +90 0258 2965765 
Fax: 00 90 0258 2134922 
E-mail: sayinkutlu@yahoo.com 
 
Conflict of interests: No conflict of interests is declared.
 
